Uncovering the beginning of diabetes: the cellular redox status and oxidative stress as starting players in hyperglycemic damage.
Early hyperglycemic insult can lead to permanent, cumulative damage that might be one of the earliest causes for a pre-diabetic situation. Despite this, the early phases of hyperglycemic exposure have been poorly studied. We have previously demonstrated that mitochondrial injury takes place early on upon hyperglycemic exposure. In this work, we demonstrate that just 1 h of hyperglycemic exposure is sufficient to induce increased mitochondrial membrane potential and generation. This is accompanied (and probably caused) by a decrease in the cells' NAD(+)/NADH ratio. Furthermore, we show that the modulation of the activity of parallel pathways to glycolysis can alter the effects of hyperglycemic exposure. Activation of the pentose phosphate pathway leads to diminished effects of glucose on the above parameters, either by removing glucose from glycolysis or by NADPH generation. We also demonstrate that the hexosamine pathway inhibition also leads to a decreased effect of excess glucose. So, this work demonstrates the need for increased focus of study on the reductive status of the cell as one of the most important hallmarks of initial hyperglycemic damage.